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The rise of antibiotic resistance and its dissemination among Gram-negative and Grampositive bacteria present challenges to treatment of infections. As the need for new antibacterials is presently great, it is essential to understand what led to this inexorable selection over the past 50 years. This knowledge will guide us in arriving at policies to address the clinical problem and to define strategies to reverse the disconcerting trend The review by Charpentier, Polard and Claverys debates the role of antibiotics as inducers of competence for genetic transformation, which has recently been observed in the distantly related species Streptococcus pneumoniae and Legionella pneumophila. In particular, they discuss the role that can be played by this competence induction in bacteria that lack the SOS response, and draw a parallel with the SOS induction by antibacterials in other bacteria. They propose that competence is a stress response that can substitute for SOS in bacteria defective for it and discuss it the context of convergent evolution.
The review by Dantas and Sommer deals with a crucial question arising from metagenomic studies and the resistome definition. Recent studies have revealed a wealth of genetic resources in terms of resistance genes in bacteria sharing the same ecological niche. Nonetheless, it is hard to predict which genes will be shared in isolates of remote species that share the niche. This reveals a highly diverse and complex network for genetic exchange among bacteria, especially among pathogens and environmental organisms, where one can identify the identical resistance genes and mobile elements. To complicate the situation, in some cases, clinically relevant resistance genes might have been acquired from organisms in which their native function would not be manifestation of antibiotic resistance. In their review, the authors attempt to distinguish the resistance phenotype from the resistome genotype, and explain why this distinction is important to understanding the relevance of environmental niches that contribute most to clinical problems associated with antibiotic resistance.
As mentioned above, acquisition of exogenous genetic material is the main route for the The static view of antibacterials as mere toxic compounds to bacteria that simply bind a target and kill is refuted. The biological response by bacteria to exposure to antibiotics is multifaceted from the physiological point of view and the response in the form of mechanisms of resistance that are selected and disseminate are complex. The reviews in this issue describe other, sometimes unexpected, outcomes to the various effects of sublethal concentrations of antibiotics on bacterial physiology and evolution, in complement to transcriptional activation events reviewed earlier in Current Opinion in Microbiology (2) . The understanding of these processes has gained additional poignancy in light of significantly diminished activity in the pharmaceutical industry over the past two decades in discoveries of new drugs for treatment of bacterial infections. Only time will tell, if humanity would keep one step ahead of evolution of antibiotic resistance in bacteria.
